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ASSESSMENT METHODOLOGY
More than 1,000 previously published and unpublished maps were digitized and combined in a geographic information system (GIS) to create databases that describe the areal extent and mined areas of each of the five assessed coal beds and coal zones. Comprehensive stratigraphic and geochemical databases were built and used to make coverages showing coal thickness, elevation, overburden thickness, and geochemical data. Coverages were combined to calculate original and remaining coal resources.
In addition, areal extent, mined areas, and geochemical coverages were compiled for a sixth coal bed, the Lower Kittanning coal bed in the northern Appalachian Basin coal region ( fig.  4 ). Resources were not calculated for the Lower Kittanning because the stratigraphic databases were incomplete.
Ash yield, sulfur content, calculated sulfur dioxide content, and gross calorific value are summarized in table 2 for the five assessed coal beds and zones and the Lower Kittanning coal bed. For each assessed coal unit, 12 additional chemical parameters (antimony, beryllium, cadmium, chlorine, chromium, cobalt, lead, manganese, nickel, selenium, arsenic, and mercury) were mapped and were included in USGS Professional Paper 1625-C. 
RESULTS OF THE DIGITAL ASSESSMENTS Pittsburgh Coal Bed (Northern Appalachian Basin Coal Region)
The Pittsburgh coal bed extends for more than 5,000 square miles (mi 2 ) in Pennsylvania, Ohio, Maryland, and West Virginia (fig. 4) . The Pittsburgh coal is high in calorific value (table 2) and is used primarily for electric power generation. In over 220 years, the Pittsburgh coal bed has produced more coal than any other U.S. coal bed. Currently, it is the top producer in the Appalachian Basin and the second largest in the Nation (Energy Information Administration, 1999). Overall, the Pittsburgh is a medium-ash and medium-sulfur coal bed ( coal is thick, conducive to longwall mining, and high in gross calorific value. Original resources of the Pittsburgh coal bed are estimated at 34 billion short tons (bst), and about 16 bst remain (table 1). Extensive blocks of thick (6-8 feet), minable coal occur in southwestern Pennsylvania and the northern panhandle of West Virginia. Much of the remaining Pittsburgh resource outside of these blocks is high in ash yield and sulfur content and is not likely to be extensively mined in the near future.
Upper Freeport Coal Bed (Northern Appalachian Basin Coal Region)
The Upper Freeport coal bed occupies more than 14,000 mi 2 in Pennsylvania, Ohio, Maryland, . Although production is declining, the Upper Freeport remains the third most productive coal bed in this region and the 14th largest producer in the United States (Energy Information Administration, 1999). Overall, the Upper Freeport coal bed is classified as a medium-ash, medium-sulfur, and high-calorific-value coal (table 2), but it fails to meet current SO 2 emission standards without blending or scrubbing. Original total resources of the Upper Freeport coal bed are estimated at 34 bst, of which less than 31 bst remain (table 1). Pods of thick coal remain under deep overburden (>1,000-2,000 feet) and are unlikely to be mined. Relatively shallow resources remain in Pennsylvania and Ohio; they can be mined and combusted in powerplants that blend coal or are equipped with flue-gasdesulfurization units.
Fire Clay Coal Zone (Central Appalachian Basin Coal Region)
The Fire Clay coal zone is called the Hazard No. 4 coal bed in Kentucky and the Phillips coal bed in Virginia. Unlike the Pittsburgh, Upper Freeport, and Pocahontas No. 3 coal beds, the Fire Clay is a zone comprising multiple benches of coal and associated rock that are of variable thickness and extent. Coal benches that are most likely to be mined were used to estimate resources. The Fire Clay coal zone is distributed throughout approximately 5,500 mi 2 in West Virginia, Kentucky, and Virginia (fig. 4) . The coal is mined predominantly from underground mines and is used for electric power generation. The Fire Clay coal is a high-calorific-value, mediumash, low-sulfur coal that is blended with other low-sulfur coals to meet current SO 2 emission standards (table  2) . Resource estimates show that 5.1 bst remain of the original 6.3 bst (table 1); most of the remaining resource is in Leslie and Knott Counties, KY, and Boone County, WV. The Fire Clay is expected to continue as a major producer in the central Appalachian Basin coal region for the next decade.
Pond Creek Coal Zone (Central Appalachian Basin Coal Region)
The Pond Creek coal zone is called the Lower Elkhorn coal bed in Kentucky, the Imboden coal bed in Virginia, and the Eagle coal zone in West Virginia. The Pond Creek coal zone extends for 8,700 mi 2 ( fig. 4) , of which almost 3,700 mi 2 were assessed. Coal beds of the Pond Creek coal zone are mined extensively underground and at the surface; the coal is used mainly for electric power generation. Although less extensive and generally thinner than other top-producing Appalachian coal beds, the Pond Creek coal is highly desirable because of its relatively low ash yield and sulfur content and high calorific value ( 
